Theoretical analysis of efficacy of biological agent for rheumatoid arthritis based on target molecular binding occupancy.
Recently, biological agents have been used for treatment of rheumatoid arthritis (RA), though the standard therapeutic doses vary among the agents utilized. To investigate the mechanisms related to those differences, we theoretically analyzed the target molecular binding occupancies of 4 biological agents: tocilizumab, infliximab, adalimumab, and etanercept. The average binding occupancy to the target molecule (Φss) was estimated to be 99.50 ± 0.44 % in a steady state after administration of the standard therapeutic dose of each agent. Furthermore, achieved American College of Rheumatology (ACR) 20, used as an index of clinical efficacy, increased in correlation with the value for Φss. These results suggest that clinical effects are achieved with a high value of target molecular binding occupancy. Thus, we considered that all of the agents examined in this study are antagonists and elicit clinical efficacy by inhibiting the signaling of biologically active substances that are not necessary for life maintenance and are secreted or released specifically in pathological conditions. In addition, target molecular binding occupancy can be used as an appropriate index for evaluating the standard therapeutic dose of biological agent for RA.